Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 11-11 9443 

(43)Date of publication of application : 30.04.1999 



(51)lnt.CI. 



G03F 7/40 
G03F 7/039 
H01L 21/027 



(21) Application number : 09-280783 

(22) Date of filing : 14.10.1997 



(71) Applicant : OKI ELECTRIC IND CO LTD 

(72) lnventor : FURUKAWA TAKAMITSU 

AOYAMA RYOICHI 



(A) 




^ 

«■ c YT 



- II 



-JO 



Z3- M 



(BJ 




V 



f .12 



16a 



(C) 



(54) FORMATION OF RESIST PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a technique for 
making resist patterns finer without depending on a 
short-wavelength light, such as ArF light (wavelength 
198 nm). 

SOLUTION: A positive resist 12 is first applied on a film 
10 to be formed. Next, the positive resist is exposed by 
using a prescribed mask 14. The patterns of the mask 
are transferred to the positive resist by exposing the 
positive resist via the mask. Next, the positive resist is 
developed to form temporary resist patterns 12a. Hole 
patterns 16a are formed in the positions of the temporary 
resist patterns corresponding to the opening parts b of 
the mask. The temporary resist patterns are baked after 
development. The temporary resist patterns are 
deformed by this baking, by which the resist patterns 12b are formed. The baking of the resist 
is intrinsically carried out for the purpose of removing the residual solvent and residual 
moisture but in this embodiment, the baking is executed at a temp, higher than the temp, of 
the ordinary baking for the purpose described above. The baking is executed at a temp, 
higher than usual in such a manner to reduce the size of the temporary resist patterns. 
Consequently, the bore of the hole patterns is reduced and the novel hole patterns 16b are 
formed. 
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At F3t (Ml 9 8 nm) ^O^SS^C 

*>-l 2 a So v*^HD«£bfc*MSLfc 

<£i^* h/<*^<Afijr§l;:te*-/w^yi 6 a 
£*i£o fii^* h/<* vcq-<-^ £*t?o 1 

^^1 2 b4:*j«r 5o #*, ^^hl^tS^ 

«a«T'<-^*fi i 5o couple, fl««t r> t>i*^ta« 
x-s<- ? o z t J: o xfc v it* h ,\$ >><D-*m% 

WO*-/^7yi 6 bjWg/«£;h,5. 
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t, 

[tS#*l2] »*5H{c|E«ou^ h/^v©»« 
X§£, 

Bf*0>^* ^ffl^rffiEtf^i^* h <o% i 0 i cofflf 

^tBm2iH3ios^^, imEs«m^- 

X^i:> 

gf^o-^^^Srffli^rSftE^^U'v?^ hofSllHiaoB 
»mK»J:cm*4cj>o|lft««rlftj: Lfcii^o-<- 

»B»JK*5 J: VR«*»©»*«r S W t Lfc* 2 m I go 
XH<b, 

^f^cov^^^^^r^lE^^u^^ h to® i [el g <z>& 



(2) 1 1-119443 

# v&g?jg£ii:sxa£Sr&^ 

^^•ii:5m2lHlg(DS3t$rfi : 5C^^ < t 9, igfii/C? 
Xf§£, 

ft*rff5xm£, 

i^* h/^vSr^f-SXSi:, 

[0 0 0 1 ] 
[0 0 0 2 ] 

S3 6 5 nm) IcftbotK r F x^v"7 l/-fOf>f 
40 -:/UV ft M2 4 8 nm) ^ffl^*n*&«) 

[ 0 0 0 3 ] III, i i^ffi Ix^* hi^ 2 4 8 iim 

^3ts*#arMii«^iBS«r5firurv^?iv\ Sot, ^ 



(3) 

3 

[0 0 0 4 ] 

[«B#»*LJ:5i1-S8IH] L*Lte#fe. 

t, Ar F3fe (tt*l 9 8 nm) *0«tt*#*JB^*: 
v\ lot, roj:5 4«3t*©«»*<fc^JBf>4v^ 

/<? 

[0 0 0 5 ] 

t -fc-t 4 , 

[0 0 0 6 ] S&&f-"<-^£fT ^ 

^nte, ' haMRSrSttrt'ftsa* 

<»*) fcfc#Lfcv\ 

[0 0 0 7 ] St, ^^^ffi^ft/Mctt, ^<-?<DWl 30 

[0 0 0 8] *jCiSfbX**^tttSl^fk**i 
Sttao^-^Sri 2 ot-i 3 o^co^fflot^aT-ff 

[0 0 0 9 ] St, Z<D%W<Dlsi?X b^fXDm&jj 40 

at, fJt^^^^ffl^r^^i/^hof 
$ft£fTS>xa<!:, a**rfTor*^i^^ h 
£4:i»*U <gi^* h/^>^Wt5IIh fit" 
h/^ V£^£iU&3t£#£j§2@§0&ft&ff 

[ooio] * 1 0 g ra«Jfe«<z>*i«3fe« 



4#§8¥l 1-119443 

»"t-5ffi^^> vo^tttJB/hJcj&S/hS < tea. i 

[ooii] St, r^wi/^ h/^^^co^*- 
ffiic^^r, #SL<tt, m2isii(7)^3fe^> 

[0 0 12] Z<D£?\Z-tZb, %2®S<DS3t&'<'- 

[0013] it, yo»j*36r 

at* ^O^^/f^T^V^^* hCO^ 1 [HIS O 

J: B»4 Ltaflfo^-* «fc 

Uv^ h/^>'^^^?fe^ii'5^2[H]g^E5t^fi : 
aSzlUB^-^SrfTSxatSr^&CiSrWWi-r 
[0014] Il0g(O^-n^^ 

Bttfc brm\ «^T*2iiiB0>B3teS:fT 

o^ictf 5^2EBO^-^^l4/^vco^^ii:te 

* fc£S*i*SHSJK*3 J:ViSS*»o|»*i«B*i 

J: W»IHfc J: *)MW1rZZk&X-Z 

[0015] r <D#W<DUi?X h 

at, jf£<0^**£ffl^T#^l^* h<7>® 101^ 
E^^tTpxat, S^^oT^^l/^ h^3t!P 

*jBE»J:waMI*»©l»**rBW4 Ltiifto^-? J: 

Ji?^-ti:^xat^^^> *<-?<DnftWc&\si?x b'< 

* v*1Z±\^myt£^Z>% 2 01 (&Jt**tT 5 r t K J: 

[ooi6] r.£>j;5i-> ^-^in-S2@g^ 

^>o Sot, 

tafti:, ^<-^BB*&^fe«2lHlBo»3fe«rfT5*"0^ 
H£fcJ;!?*J»T£*. St,. * 2@1^B*«(4, u 



5 

[0017] h/^y^fl* 
bwgi^;* h/*^*:*^** 3 m soar 

[0 0 18) ^ttf 2 0BOR 

»^It5:^^^ tor, 

[0 0 19] 

aiffc^. lot, :ojimb, 
[0020] cm i <&35»ojg«] - (Dmm<ommv 

14, h^^«>Sill***tt«co*RWi-*. 0 

1 14, h/^yofifjg*te^Ki:ftt5Sr 
ffiBT-*5. £<D#ifcn4, 5fc1\ »DIIi0Oi[: 
#i?^H2t»*t5 (Hi (A) ) o tfe&OIJK 

h l 2 «:lOILr*j*fS. #^u^H2il 

K<£>TDUR-P7) ^l^Tt^o ^^U^hl2 
14, (Hieaft4felcJ:oTtf«HJIJRl 0OJbBB£ft=fiJLT 
;:<o#iJt*I4, 10000A (ty^ha- 
a) toifo^^i/i/^ h 1 2*^j$;LT^5o 
[0 0 2 1] j^O^*^ l 4 StE^t^u-^ 
^ h 1 2<£>&*£fT5 (Hi (B) ) o 7^M4^ 

W/^^^fti/Vi/* h 1 2(ClE^-rSo C<7>2£Jfe<7> 



(4) ftWll- 1 1 9 4 4 3 

6 

TftPo 0*9, I 4tDmQMftb$:&LX. # 

^t^* hl2C2 4 8 nmORfiOL — ■ ifJfeSrBi*-* - 

5o \'-y%x*®M$tiit#i/i'i/* h l 2 

o«^«*-rs 0 i:ot, hi 21CI4, -7 

[0 0 2 2] Xi/lsi/X h 1 2£S&LT{£l'v J 

/A ^M^^l2iWjJt5 (Bl (C)).a*«t 

■frr, ^i/^ h i 2o«*a»sraRw^*»uT 

l»*-T6o t5^, h 1 20>»fcfc#j£:Lfc 

<7)gl/^ F/^yi 2 a^#bix5 6 ill (C) Id* 
1*J:5t-, l 4^HQW^b{c»*SLfcffii^^ 

2 a^tttlC^W^y 1 6 asWBriteft 

<?0 [0 0 2 3 ] SteS* fiU'^ h/^V12a O^— ^ 

i/^h/^yi2b*JWts"(Bi 
(d) ) o hte»i-«^<-^tt, s 

2 a O^jfeS:«/h£itr5 0 9 , *-/^yi6a 
30 £ 0 

[0 0 2 4 ] U2I4, '**V^ft0>^-*P#IBft$££ 

B*fflr-*>!9, B*H t 1 (4-<-^j^TP#fflT-*>5o 

HI 2 a , b, c*3J;tfdtf>&*i4, *ft*:jh 

^V16b (16a) (7>QSffl) (7>»BBXfb*r^LTt^ 
^ -^I^J:5t>l^«:i«<RSLfc»*o-tt86Bft*r« 

«ri«<R3£Lfc»*^taars. «*.a, anfo^-^ 

I4> 1 2 0W1 2 5t^l 3 0t«Sr^-^ff 

5o »^a 14 9 V > c<nh*<»'*tmmt%7fi 

141 2 5t^i*^feSEM/Tl, ^^d!4l 3 O'C 
5(? T, WldoJJtt^bMb^ftJ:}!:, 



7 

[0 0 2 5 ] H3tt. /<*v*tt©*~*a«*#tt*: 
9, 8 Ot-1 3 OtOffiffiSrl Otr^CSSot^ 
*) , 0. 15/im-0, 3/im(Dffil§:0. 0 5 ^ m 

*ll5*T^LT*>5 e ffi, ^-*H»M (tl 

-to) <Dm?$\zttm-rz> 0 ) i4 6o»tu. 

[0 0 2 6 ] [11413, iBSLt^^/^yie 

Bfctt. »J«i*SW*«t:iim]|lttnflB«Lr*>S. + 

ttbt>, ^9ot6 0sj (-r^fo^-^taft^g o 

0. 2 6 9 /zm, ri20 c C60sj (1-fcfcV<— * 
a*#l 2 0t, "<-*B#IR|#6 O50r?*>5. ) <7>£# 
Cait^O. 2 4 5 ym, ri25t60sj 
(■fJib^^-^aft^l 2 5t, ^<-*»IB3»6 OS? 

[0027] tor, H3*J:o t H4*»bWb^ftJ:5 
^OSM<Z)^^ft W*.iii 2 o^~i 3 
[0 0 2 8 ] K±R^LfcJ:5lc, v^tifeofc/h* 

[0 0 2 9 ] H5I1 oH« 
t*ty7 7tfc6. fcfllfcHt^ (^mltt) 
0. 2 

:'^:gIot/7Lt^5 0 :o^^HSli, Bi 

(B) fc^t"^** 1 4<0|Ba«#b<0P£<affi"t l *> 
So fttt^tt^^^Jfe (limit) «r»9, O^um- 
0. 6 »m<D&m&0. 1 ^mr^CiSoT^Ufe 
£ 0 WJELfc/^VTMStt, Bl (D) lc^-f*-/w* 

[0030] *fc, ^**^st^*w«fefco§8« 

^lt^5o *fc, B3 15-^13 ^ 1 2 0°C£ 
**rH»c IzXiXZ.Wzm&LX&LXhZ. tit. 
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[0 0 3 1 ] B6tt, 1 6 boa 

tf^-*ttWfctB*LT*<5. *fc, &<D 1 £JB {CIS, 
^**-<tJfctt (jumlfi) &|E«LT£>6 0 ^LT\ $ 

^2ftiai»*5j:o 6 2jijBai»o»j«-rs*a«c % 

i(? [oo32]Sot, B5£J:tfB6(^-f x 5tc, 

[0 0 3 3] *fc, ^^V^Jfe©3B/h*l4 % ®%&&<n 
JtV^^lC»Lrt>fc*«?ft#L*i\ «*.«, 

^^BOJEW) 1711 7* 

£13 7 a—** (^mit) -0. 5 /im-1 

fc, ttttfc (umlffl 0 

0. 3Mm^)M^0. 0 5 iim:'d:liot/7ir 

[0 0 3 4 ] ifc, 7*-*^i/^^ftiO|W 

»4*"^<--^a«ic»ur*ii'e*i*»Tv>s. b 
£ 6 A IB a jcj:oratMcjB-&u 

E*ti» c ic j:o ts^fcii* tr* Lt*s. ft, 

[0 0 3 5 ] ttz. B8tt\ SaSbfc*-/U/^y l 6 

^ r, ^o2ng^^^j:u j 2^iji^^o^'r5€-ffl 
[ 0 0 3 6 ] ^r, B7*3j:tfB8fc«"rJ:5fc, ^ 

5<7 r^-^a*^R«*SEJEi-«We*>53&>b, 
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[0 0 3 7 ] tS2(O^I(DW] Uv^h^ 0 * 

yco||2^#tetco#|ft^-f 5 0 :oS2«So 
lSlco#, 11 (A) - (C) *J:tfH9*:#«lLT 
R9H~S. 19 14, JB2»fllt*tSoRMtilfe+S»BB 

[0 0 3 8 ] 5fc1\ ttlll OOil^v'^ h 1 
2^m*-r5 (Hi (A) ) o BrS*)^** 1 4 

£J8^T#v^^* h l 2<d%i ®%<nm>)t*fib (B 
1 (B) ) o fttC, attSrfToT^v^U^ h 1 2<DJg 
U d"^* h/^^l 2a«r»*t5 

(H (c) ) 0 ^v^i/^H 2i:ii*-/w^yi 

6 aWBriSSKS. 

[0 0 3 9] i^t, £©Jttt©#1BK?Bt, UUi/Xb 
(19 (A) flitf, -f-7UV 

r, ^BB3fe«:fir5o ^o^fiHWrtt, :otig* 
i4, 4>&R*3 6 5 nm©Sf03fea £SBJWLTfToT 
^cOct 5i-> *f5£J83fe£ii:££, ffiw;?*h/< 

[0 0 4 0] &(c, fiW^^^il:, 

^^ffotfil/^ h/^yi 2 a^fH, 
h/^V12 b&m&'TZ (19 (B) ) o C^"^ 
ICt 19, *-/W>l6a^^S (D«) 

[0 0 4 1 ] 1 1 014, /**y^ft<D^— 
^7t^7 7t*>5o ftN£MHH*R9* ftttJc^ifeSr 
Sot^Ltl^. 1 1 0 a , b, cfc^tf 

d!4, ^n ; eni2^^LfcjK^a, b, clS£Vd\Z 
»JESLTV%5. @iolcgtJ:5lc, »2®BOj|* 
14, ^-^Bttfiflllt 0 J: 5 fcffio&m t 

Bt<^-*Bttl9IBt OiHW^IBt 3MJI* 
7£i*6o Jiri»rit*teiJfr2»rt*tti:Oit^»4, r 
©)S2iiioB*«> : fir*tffc5. tit, :^S2« 
#»KU:*lK, 12 tBi o tfl)»ifci»6»Hbi»ftJ: 5 

[0 0 4 2 ] mz, *IR4>ttftjRft*Bl HsitfBi 
2fc*+. Butt, *»«/h*^-*t&**#tt* 
^t^7 7T*5. tUE comb 

19, 1 2 0t-l_3 Ot^ffiil: 5 0 cr^^g5Sor^ 
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10 

ffi/h*!4* Ojum — 0. 2/zmOffiiiSrO. 0 5jim:' 
[ 0 0 4 3 ] 1 1 1 £14, I2IHJ1 0>B3teSrfTo;fci§'& 

OTfttH^ioJBtfW*!:, «2BI*>S%«rf?fcft*> 
SA1B*tt*2HB^B*«rfTfc4*»ofc#-fi-o«| 

[0 0 4 4 ] Bl 2 14, iSlfc*-M^yi 6bO 

ittfc5 6 aoi?iJBJci4S&2 0B<7>g3fc£>*- 

MEtbt^6 0 *:LT, *o 2ffi£A&&J;tf 2?U 

[004 5] li i*5J:tfBl 2tc^-r«fc5K, f 2§ 

t\, wO^pie »2(s]ioffi*^tT5^i{aoru' 

[0 0 4 6 ] 11 3*3«fctfBl.4«r#KlLT, 

^>^H6©B**fc»-r*«ftfco#RW+«. 113 
14, /^^^tvfe (*-;w^yi6bonl) (Dm%± 

2 OrnJ/cm 2 -5 0 0m J/cm 2 

COtSS^ 1 OOmJ/cm 2 r^CiloT/TlTfe 

/zm~0. 3 jli mCDfS@j£ 0 . 0 5//m^i:l:ISoT 

So 

[0 0 4 7 ] 11414, «Slfc*-;w^>i 

£mj/cm 2 mftr*!B« LT&5o *LT, ^2ff 

40 [0 04 8] Bl SfciVB l 4£^1-»*jB* 
14, 1 2 5t;otailT-6 OWflO^-^Srtfofc^O 
t)OT^5 0 1 1 3^J;^i 4 {c^-f £ 5 B3feft 

[0 0 4 9 ] &±R9!LfcJ:5iw, m2^j*^ffilci:ti 
14, m^m^^-^^^-^^*5J:U { m2[s]go^* 

5(7 -^/^V^tteSrSB/h^-frS^^^-CSS. 
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[0 0 5 0] [!3(Dlft(7)III] ftiC, \si?*Y*9 

[0 0 5 1 ] £1\ ftjDIJRl OOiM^l/^ h 1 
2*:fc#-f<& (01 (A) ) o JBK^T, ^^O-r^^l 

4^t^#^L/^ h i z<D%i\$%<nm%*:ft 5 
(Hi (B) ) o att*fToT#^u-^* h 1 2 

£ (01 (C) ) o 

[0052] *<-*#«a*rt»£ixfc«ftS« 

or, ckz)^-? ^icfir pSSftr-te, falsi?* h'<?y 

[0 0 5 3 ] Hi 5 hi, ^^^ifeo^-^ttlBtt^tt 
^t/7 7^5o jKUfc^ffifc 
|oT/7ir^5 9 ilSC/^ti&a, b, c&J:tf 
dtt, *ft^H2fc^Lfci»£a , b. c*3J:tfdfc 

*B, ^-^llttWIIBt'otB-oWnicJItt**^. 

OP#[ia t 2lc#*T£-££ 0 r<DJ;5fc:, ^-^Ii^l: 

[0 0 5 4 ] [f 4 0^1«1] \si?Xb'*fi 
>om4J£/&#fe(co#, Hi 6*r#fgLTR5H1-<5. 

[0 0 5 5] ftf\ ifetraxRi ooil:#^^ h i 

2*rfc#-r* (Hi (a) ) 0 m^x. ffii£<D-?x?i 

4£%^Xtfi?]si?x h l 2omiHg^S^^fr5 ' 
(Hi (B) ) . jfcfc, a*«:fTor#^u^ hi 2 
<0$3fc«l$#£[&*U foVi/* b'*# Vl 2 aSr^JS-f 
5 (Hi (C) fci:(/ii6 (A) ) o J:or, 
h 1 2 [C*-^/** vi 6 a #^JS;£*1,£ 0 
[0 0 5 6 ] -tbr, »a»JK*3j:t^aS*»^i»*Sr 

-^Srffot, fiu^ h/^Vl 2 a ^ 
h/^^1 2 b&TgjS+a (H16 (B) ), :o 
^«rWx.lil2 0t8tr-tr5. ^^-<-^(cJ; 
•9, ■MRttfcSUMRl'*:*;* h/^yi 2 a ttJR^n- 
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(PS) #3fi/hLT, *ffcft*-^/<#V 
1 6 ba««J»*ii8. 

[0 0 5 7] W:, kv>;* h/^Vl 2 b*«£fc«* 
^■^6m2[H]gOS3t^ff 5 (Hi 6 (c) ) o rfcfr 

££J;r>, i^* h/^^l 2 bOWfRttfcrtli** 

So 

[0 0 5 8] -ttr, »mtt^J:V»**^o|ft««r 

ittiLfc^HBO^-^fcfi 1 } (116 (D) ) o 

2bmwi4^firi^t^»7n^4i: 
fcr, J&i0Bo^-*x&Ttt*+#r*o 

[0 0 5 9] Bi7tt, Wifeo^-^WlHftfttt 
»ot»Lrv^8, H7i:/TtMa, b*5j;tfc 

t\ E$P* t 2\Z%2®%<D®%$:ffi1&^X, z.<n®%* 

[0060] Hot, ^©»rit*»-ett,-i^^ 

i^-^l ( t 1 - t 0) J: ?>*]»-?# 5 D *L 

r, ^tws/hiwu a««co*-/u/^>"^j5fe^, mi 
SB 9 J: 

r£s* 

[0 0 6 1 ] ft, h/^yi2b^2@i^ 

- ^ i is s o-<- * * m i><- 9 taft-e ^to r t « 

&or, f l@@0^^f 2 @| 
[0 0 6 2 ] [f 5 0|ft«l] ftC, Vi/7sYA$ 

:ol5fttSI:ol HifcitfHl 8Sr#HBLT 

[0 0 6 3 ] jfc1\ $JDXji l 0 <7}±(C#v? u>>^ h l 
2?:iftt6 (Hi (A) ) o ttt^T, ^^O^^j^l 
4^ffit^r^^U^^ h 1 2G0® l[H]g08*;£fT5 

(Hi (B) ) o a»*|rct#^U^ h 1 2 



(8) 
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5 (Hi (C) ) o i:oT t #v>ix^ h l 2fc*— ^ 
/^yi 6 a«Jix5o 
[0 0 6 4 ] &IC, ^-*#»#rti**ilfc»3fcSB 

US?* h/^>l 2 a *X«$-£5 0 *:LT, SSS*«P 
Ktf(t^<-^«rffofc^lc{gU^^ h^^>l 2 aOK 

2EIBOjl3t^ffla-t5. lot, CO^-^lcf?? 

[0 0 6 5 ] Hi 812, V^ft<D^-<mHft#tt 

12, *ft-e*uH2fc»Lfc«»a, bfc£U<clc#JSL 
[0 0 6 6 ] HI 8tc^-fJ: 5(C, SttffcO^-^ttP* ^ 

j§£) ^2, ftm<ommtth\z'*fi^m&t&'j>Lx 
(in, hi 8\z&i-£?\zs**i'^m&&m$)\z 
ftTu^»< tB»bftv\ ) o m^r. mm t iot' 

*Kff2lllB<0ff3ftfcH#3-g:$ o rofffclifcfflt 2 
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